CRATES: A one-step assembly method for Class 2 CRISPR arrays.
CRISPR-Cas systems naturally rely on CRISPR arrays to achieve immunity against multiple foreign invaders, where these arrays are also being utilized for multiplexed targeting as part of CRISPR technologies. However, CRISPR arrays have proven difficult to synthesize or assemble to-date due to the repetitive DNA repeats in each array. To overcome this barrier, we recently reported a cloning method we term CRATES (CRISPR Assembly through Trimmed Ends of Spacers) for the single-step, efficient generation of large Class 2 CRISPR arrays. CRATES generates CRISPR arrays through assembly of multiple repeat-spacer subunits using defined junction sequences within the trimmed portion of the CRISPR spacers. These arrays can be utilized by single-effector nucleases associated with Class 2 CRISPR-Cas systems, such as Cas9, Cas12a/Cpf1, or Cas13a/C2c2. Here, we describe in detail the steps for generating arrays utilized by Cas9 and Cas12a as well as composite arrays co-utilized by both nucleases. We also generate a representative three-spacer array and demonstrate multiplexed DNA cleavage through plasmid-clearance assays in Escherichia coli. This method is expected to simplify the study of natural CRISPR arrays and facilitate multiplexed targeting with programmable nucleases from Class 2 Cas nucleases across the myriad applications of CRISPR technologies.